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I. Connector Assemblies i 


25 interfacial insert assembly ki ts ' ( L-25274-603 ) have been 
shipped per contract req u i remen t s . Each assembly consists of 
one interfacial insert with an interfacial seal on one side, pin 
contacts molded in place, two mating socket insert assemblies 
and 42 socket contacts for assembly into socket inserts. 


The interfacial insert and ancillary components were designed to 
be assembled into modified MIL-C-26482 series II connectors to 
be provided on a possible follow up contract. $75- 1953^ 


Design Evaluation 
Cone I u s i on s 


2 . 1.1 


2 . 1.2 


2.1.3 


2 . 2 . 


Conclusions Unclas 

G3/33 14452 J 

The samples and testing performed on this program indicated 
that the interfacial insert L-25274-604 can be assembled into 
specially modified MIL-C-26482 series II connectors. 

The interfacial insert concept can be utilized in many other 
standard series connectors. 

One electrical connector, together with an assembly tool not 
required by this contract, has been modified and built to 
accept an^ interfacia! insert. This connector will be sent to 
Bob Hendrix, Technical Monitor. The connector wi I I mate with 
any MIL-C-26482 plug assembly having the 22-2IS arrangement 
in the normal position. 

Design Comments for Future Development \ 

l 

Interfacial inserts manufactured for this contract were made*' 
from standard hard epoxy molds. New molds should be made to 
provide a contour more suitable for insertion and removal of 
the interfacial insert. The molding gate should be reduced 
in size so it can be trimmed below the sealing surface. 
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A more reliable i n se rt-to-sed I bond must be i ncorporated. 
The one used on these samples did not survive the tempera- 
ture I i fe testi ng. 

T he i n te r f ac i a I insert L-25274-604 is visually aligned and 
positioned in the shell. An assembly tool Is used to seat 
the interfacia! insert in the shell. A visual check is 
required to assure that the interfacial insert is properly 
seated. 7 

Future testing of interfacial inserts made from new molds, 
assembled in modified shells and mated with standard 
connectors of the type desired to be qualified will be 
required to assure the design’s performance. 

During testing, particular attention should be given to 
the c i rcumf erent i a I seal after exposure to the environments 
for ^ excess wear of contacts and maintenance of insert 
position during and after all testing. 

For connectors not having asymmetrical insert patterns with 
respect to the main key or keyway, the standard socket 
insert can not be used in the interfacial insert connector. 

See L-25274-604 & L-25274-602 for illustration and 
modification dimensions for interfacial insert, modified 
plug and receptacle connector assemblies. 

Study Requirements • . • 

Upon receipt of NASA's request to quote on the interfacial 
insert for electrical connectors, a review of the concept 
was undertaken. Various methods of inserting the inter- 
facial insert and retaining it in a modified shell were 
considered. Methods investigated included separate Inserts 
with an extra threaded retaining member or locking springs. 

If was decided that the best way to meet the desiqn require- 
ments and provide an economical end unit, the locking 
mechanism and interfaciai insert should be one unit, 

Bendix proposal No. 1003 "Interfaciai Inserts for Electri- 
ca I ; onnectors" was submitted and accepted by NASA for 
prototype assembly. 

The approach chosen by Bendix offers the foilowinq desiqn 
features: 


Retention device is molded as part of interfaciai insert 
Interfaciai insert is molded using silicone rubber - 
different rubber materials can be used to accommodate 
special environmental situations such as unusual 
temperature extremes or unusual fluid immersion 
req u i remen ts . 

Shell length increased by .600 inch. 

Standard insert assembly components and assembly 
procedures can be used for retaining the socket contact 
insert assembly in the modified shell. 
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e. The increase in weight of a connector assembly for a 
22-21 arrangement will be .150 pounds. 

f 4 Only one interfacial seal will be required since the 
molded rubber insert will provide a circumferential 
seal at shell I . D. 

g. Connectors with interfacial inserts will mate with 

standard connectors. The interfacial inserts manufacured 
in this study are designed for use in modified M I L - C - 
26482 series II connectors. 

Concept Comments ' • • 

The following comments are applicable to the interfacial 
insert with regard to anomalies and advantages listed in 
the Disclosure of Invention Attachment 2 of' subject contract. 

Defects such as damaged seals, recessed contacts and bent 
or broken pins present a serious problem for any 
connector assembled, on final system hardware. 

1 The interfacial insert can do much to eliminate the 
J au ? G damaged seals and bent or broken pins due 
to improper assembly, since contacts are molded in 
place and seals are assembled -over pins. The problem 

: of damaged seals and bent or broken pins after assembly 
is eliminated since interfacial inserts are easily 
removed and replaced with new interfacial inserts 
without removing connectors from harnesses or housings. 

2 The interfacial insert will have no effect on the 

. problem of recessed contacts since this is strictly 
a problem of improper assembly. ' 

The advantages as stated in the disclosure of invention 
will be discussed in the order in which they appear. 

Increased Reliability - It is true that problems caused 
by the above anomalies will be reduced to a minimum with 
the i ncorporat i on of the interfacial insert. However the 
amount of contacts required to make an electrical 
connector will Increase by 50$, mating connections will 
increase by 100$, one additional assembly will be reauired 
and a sealing joint will also be added. It is felt that 
without the benefit of final design testing and in the 
absence of field use data the reliability will be similar 
to the connector being replaced. 


Simplified Maintenance - The prime 
simplify maintenance by minimizing 
stated anomalies. This interfacia 
an easy means of replacing damaged 
contacts, without costly reworking 
sealedsystems. 


objective is to 
the effect of the 
insert will provide 
interfacial seals or 
of assemb led and 
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interfacial Seal Damage due to Contact Instailatidn 
or Removal Tools - The interfacial insert provides a , 

molded-in contact, eliminating the problems of contact 
insertion and removal. 

Elimination of Damage to Interfacial Seals due to 
Bonding to a Rigid Surface - It is not felt that this 
is an advantage since most interfacial seals are bonded 
to rigid surfaces. It should be noted that, in the 
design proposed by Bendix, the interfacial seal is bonded 
to a resilient member. It is the elimination of assembly 
and disassembly in the interfacia! seal area that will 
reduce seal damage. 

Reduction of Recessed Pins - It is not felt that this 
problem is reduced since the design only replaces 
insertable pins with insertable sockets. 

Reduction of Pin Bending by Using a Harder Pin Material - 
Due to the molding operation, contact materials will be of 
the same hardness for size 20 and size 22 contacts, and 
size 16 contacts will be somewhat softer using the molded 
in contacts as opposed to crimp contacts. Note that 
because the pin contacts are molded in a resilient 
insert the bending moment due to probe type damaqe will 
be reduced. 

Ease of Replacing Insert - Defective insert assemblies f 
are easily removed by pulling gently with a long-nosed 
pliers or similar tool on various contacts in turn so 
as to ease the a ssemb I y ..out of its shell. A new insert 
assembly. can readily be assembled by visually aligning 
insert with pattern and setting in place by use of a 
simple hand too I . 

Stocking of Only Socket Contacts and Tools - The 


interfaciai insert will eliminate the need to stock 
individual pin contacts. However, interfaciai inserts 
.will have to be stocked. Tools for contact. insertion 
= and removal are usually common for. both pins and sockets 
so this is only a very minor problem. Also, the 
interfaciai insert requi res its own assembly tool. ' 

?niy Socket Contacts on Harnesses to be Exposed - The 
interfaciai insert will eliminate the need to have 
exposed pins on harnesses during harness manufacturing. 

Crimp Tools - Usually only one crimp tool is required for 
either pins or sockets. 

Selective Plating to Change Wear Patterns - Rather than 
change platings to shift wear areas, it is suggested to 
use standard . p I at i ngs and when pin surfaces wear, replace 
the interfaciai insert, utilizing interfaciai insert as 
a connector saver. 
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2.4.2. I 2 


2.4.2.13 


2.4.3 
2.4.3. I 


2. 4. 3. 2 


2.4. 3.3 


2.4. 3. 4 


Connectors ' - ' Wh ? I'p Th" n e = + 0 rs -Mod i f I e d Standard 

simple, the i n te r f a c i a I ° i ^ 9 ®! + ° +he S+andard shell are 
from standard shin , + connec+0 '~ can not be made 

olt ! shells. Insert assemblies symmetrical 

standard compon e n ts^a nHo rma l‘ "a's sembtj me^ds^caTbe 

one^n^and'socketsHon ""the^oth 30 ' 3 * , inSer+S wi+h P'- on 
interfacial insert assembly connectors. 

Increase in weiqht and Ipnn+h • 

and length for a MIL-C-26482F I Th ‘"Creases In we i gh + 

21 size 16 contacts w 7 I I , ' er,es ' 1 I* mount having 

The effect of + k- • be * 15 P ounds and .600 inches. 


Cost of adding an extra interfacial 
proposal only one interfacial seal 
accomplished by using the resilient 
ci rcumferent i a J seal with the 


she 


seal - In the Bendix 
s required. This is 
insert to provide a 


Too J 
must 


ng 

be 


costs Costs to implement 
compared with the savinq 
caused by damaged pins. 


the interfacial insert 
In e i i mi nated down-t i me 


increase in contact 
increase in contact 
should be noted 

limit 

req u i remen ts . 


resistance - While there will be an 
resistance of a mated 
. that on the units tested 

spocincaTon P ^---- 0l , ,imi+ did "° + the 


connector, 
the contact 


it 


2 * Test Program 

2*5.1 Samp I es 

L-25274-604 Interfacial Inserts 

• • a ^n 3523 ~ 2,S standard Socket Inserts 

84, 0-497007- I 6H Standard Socket Contacts 

2 • 5 - 2 Test Schedu I e 
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Test purpose - The above samples and test schedule are 
to prov'de preliminary information on the suitability and 
possibie design problems for incorporating the interfacial 
insert in a modified connector. 

Test Description - Paragraph references are In MIL-C-26482F 
■unless otherwise noted. 

Insulation Resistance Par. 3.6.7. I., Par. 4.6.8. I except 
samples are not wired. " 

High Potential Par. 3.6.9. I, Par. 4.6.10.1. 

Contact Resistance - Record contact resistance after 
wiring two standard socket contacts (6 in. method) and 

fro: n ? h r Ck fV°. b ? + h Sides of +he P in contact at .100 in 
from the inlerfacial insert body. 

Contact Retention - Test two contacts per interfacial 
insert for contact retention. Apply loads to both ends 
of pin contact. Apply 20 pounds maximum load. 

Record' the ' nte nfacial Insert to Simulated Shells - 
insor? ! h + ! f ? rce required +o insert an interfacial 

Insert. 3 S ' mula+ed plu 9 she " wi+h a standard socket 

Interfacial Insert Removal - Remove interfacial insert 

from shell by applying small axial loads to the pin 
contacts . K 

a t " wh h R + h ^ n P on + ° Destruction - Record the axial load 
at which the pm contact will be dislodged from the 

i nterfac i a insert. Test four contacts per interfacial 
insert, two contacts from each side. interracial 

lemp Life - Par. 3.6.37 and Par. 4.6.37. 

. Insertion Forces of Interfacial Insert and Socket Insert - 
Record the axial force required to assemble interfacial 
insert inlo standard insert and contact assembly. 

Thermal Shock - Par. 3.6.13 and Par. 4.6,13, 


fh " ^ 

Contact Resistance - The combination of two matinq joints 

a ; d + ? x + :f * w n § th d ' d n ° + cause millivolt drops in^xcess 
of the 45 MV drop min. See data sheet 3. 
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Contact Retention - Due to the resiliency of the insert 
material contact retention was not run to 25 pounds. 

The location of the contacts at a given load and the 
oa required to obtain a given displacement was recorded 
See da. a sheets 4 & 5. The reason for the larger 
i sp I acements when applying pushout loads from'the rear 
of the insert assembly is the interfacial seal is a 
softer rubber than the insert and was yielding under the 

P + Sh ™L/° ad * Displacement of the contact'is occurring 
at . 0055/pounds . y 

Contact Retention to Destruction - The average force to 
release the contacts was 7.96 pounds. See data sheet 8. 

Temp Life - There was no damage to inserts, seals or 

contacts; however, the bond at the insert-seal interface 

^ d |5°L h ° ld ^ P * ThG force + ° release contacts increased 
to 15.66 pounds average. 

Temp Cycle - There was no damage to inserts, seals, 
contacts or bond joints. The force required to release 
the contacts was 7.64 pounds average. 

Simulated Shell Insertion Forces - The forces to insert 
the interfacial insert into three different shell 
openings were recorded using an insert with a full 
complement of mating socket contacts to push the inter- 
acial insert into position. The forces required to 
remove the interfacial insert by pulling on the mated 
insert were also recorded. See data sheet 6. The force 
to insert the interfacial insert into a standard insert 
and contact assembly was also recorded. See data sheet 7. 

T h ? " eSUf+S ° ^ th j s + es + indicate that a shell I.D. of 

• + , ! n l and an inser+ with a full complement of contacts 
installed in the shell would retain the interfacial insert 
in its required position after unmating an insert with a 
full complement of contacts. 

A connector assembly utilizing an assembled insert 

unma+ed C| 5n l ! nser+ .^[' d an I.D. of 1.155 In. was mated and 
unmated 50 times with an insert with a full complement - 

the eh M T , The 'nterfacial insert did not come out of 
the shell during the durability testing. 

!o!a rf + Ci !i lnser+ Removal - By applying small axial 
oads to the p,n contacts of the interfacial insert, the 

connect 0 ' 3 lnSer+ was eas,l Y removed from an assembled 
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EITHER OR BOTH FACES OF CONTACT MAY BE 
DISTORTED DUE TO CLAMPING IN THE MOLD. 


ENLARGED 


, TRIM GATES .000-. 005 BELOW C. GATE NOT TO EXCEED .020 IN WIDTH. 

NO FLASH PERMISSIBLE ON INDICATED AREA OF CONTACTS. 

USING WHITE INK PRINT PER 9-3856-6 (PROCEDURE I OR II) IDENTIFYING 
LETTERS AND NUMERALS IN ACCORDANCE WITH AND IN POSITION SHOWN ON 
L-21822-22. ON THE REAR FACE OF INSERT IT IS PERMISSIBLE TO OMIT 
INSERT ARRANGEMENT NUMBER AND TRADEMARK. CONTACT IDENTIFICATION ON 
REAR FACE MUST INCLUDE ALL LETTERS AND NUMERALS LOCATED ON VERTICAL 
CENTERLINE AND OUTER PERIPHERY IF IDENTIFIED ON L-21822-21 LETTER 
HEIGHT TO BE .047 APPROX UNLESS OTHERWISE SPECIFIED ON L-21822-21. 

1. SPECIFIED GENERAL TOLERANCES: 

CORNERS SHARP .000-. 010 
CONCENTRICITY .005 TIR (RFS ) 
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